09M(no72 

420 Rec'd PCT/PTO^cT 

03143-P0082A VWWV/JRC 



UNITED STATES PATENT APPLICATION 



of 

Ronny Knepple 

Dorfhalde 18 
D-88662 Uberlingen, Germany 

and 

Hubert Riegger 

Obere Kapellacker 12 
D-88628 Salem, Germany 



for 



Method For Labelling Sample Containers 



Attorneys for Applicants 
Wesley W. Whitmyer, Jr., Registration No. 33,558 
James R. Cartiglia, Registration No. 30,738 
St.Onge Steward Johnston & Reens LLC 

986 Bedford Street 
Stamford, CT 06905-5619 
203 324-6155 



Express Mail Certificate : I hereby certify that this correspondence is today being 
deposited with the U.S. Postal Service as Express Mail Post Office to Addressee 
Mailing Label Number EM387358450US in an envelope addressed to: BOX 
PATENT APPLICATION; Assistant Commissioner for Patents; Washington, DC 
20231. 



October 13, 1999 




Morgi 



n NQ3>pringer 



J. OK., .m lc:UJ fiww. ai.. uAiiiJULv, 



y1«^ s .M ....Q9/403072 



420 Rec'd PCT/PTO / j qct 1999 



A method of identifying sample containers 

The present invention refers to a method of identifying sample containers for an 
analysis device, in which the sample containers can be heated to a temperature, having 
an automatically readable identification. 

The identification of sample containers serves for clearly identifying the sample to be 
analyzed so that the analysis results can be clearly allocated to the sample and 
incorrect allocations are avoided, in particular when a plurality of similar sample 
containers are used. A plurality of methods of identifying samples are known, which are 
used in accordance with the application purpose of the sample container. 

In the simplest case, the sample container is marked by hand, for instance by a felt pen 
(e.g. a waterproof pen). If analysis devices having a read unit for automatically reading 
sample identifications are used, the hand-written identification can generally not be 
automatically read by the read unit. A measuring protocol provided with an identification 
therefore usually requires the manual input of the identification into an input unit of the 
analysis device. This requires more work with the risk of incorrect allocation when the 
identification is incorrectly input. 

A further possible allocation of the sample container may for instance be performed 
indirectly through a position number of the sample container in a magazine. This 
disadvantage is that a clear identification of the sample container is not detected 
automatically and therefore a manual allocation of the sample container and the 
position number is required. Incorrect allocations between the sample (sample 
container) and the position number may occur, in particular when a plurality of 
magazine charges are to be analyzed. 
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in analysis devices having a read unit for reading sample container identifications, as 
e.g. a bar code, a clear allocation of the sample container identification and the analysis 
results is performed as schematically shown in Fig. 1. 

The sample container 1 is provided by the user with a machine-readable code 2, which 
is for instance printed onto an identification label. The identification may for instance be 
generated by means of a computer 3 by a printer (encoding means) 4 and may be 
adhered onto the sample container 1. The sample container 1 is identified (decoded) in 
the analysis device 5, wherein the identification along with the measuring results is 
handed back to the computer. As an alternative to the adhesive label, the identification 
can also be printed directly onto the sample container, wherein, however, each user 
requires a special identification unit (encoding means 4) instead of a conventional 
printer, which allows the marking of sample containers. An identification unit of that kind 
usually causes clearly higher costs of purchase and can be used for a specific purpose 
only. When using adhesive labels, disadvantages may result with respect to the 
constructional tolerances of the sample containers, since the adhesive label changes 
the dimensions of the sample container which is provided with a label. In the head 
space gas-chromatography, the sample container is heated up to a temperature of 
approximately 300°C, wherein the thermostatization of the sample container is 
performed in a small opening with very narrow tolerances within a heating block. Thus, 
an identification by adhesive labels cannot be performed. Furthermore, the adhesives of 
the adhesive labels have a temperature stability insufficient for this application. The 
attachment of the identification by hand is also often not practicable, since in case of 
precision measurements the sample containers should not be touched after a cleaning 
process in order to avoid impurification and therefore a falsification of the analysis 
results. 

A further decisive disadvantage of the methods described so far is that constituents of 
the identification ink or constituents of the adhesive of the adhesive label or of the label 
contaminate the substance analyzed during measurement, in particular when the 
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sample containers and samples are severely heated as in head space gas- 
chromatography (e.g. to 300X). 

It is the object of the present invention to eliminate the above-mentioned disadvantages 
and to provide an improved method of identifying sample containers. 

This object is solved by the invention in that during the manufacturing process of the 
sample container, the identification is applied during the final cooling phase of the 
ready sample container in a temperature interval between a maximum temperature 
during sample container manufacture and the operating temperature of the sample 
container in the analysis device. 

The method according to the invention leads to significant advantages for the user, 
since the application of the identification (e.g. an encoding) on the sample container 
becomes superfluous, which saves for instance the use of identification units. Thus, the 
costs of the analysis process are generally lowered, since the number of working steps 
•■•forme analysis and possible sources of error during sample identification are reduced. 

Since the identification during a temperature interval between a maximum temperature 
occurring during the sample manufacture and the operating temperature of the sample 
container is performed in the analysis device, the advantage results that the marking 
agents (e.g. ink) during identification of the sample container are heated to a 
temperature higher than the operating temperature, wherein the volatile constituents of 
the marking agent evaporate already during the manufacturing process and the 
identification does not contaminate the sample by de-gassing constituents during the 
analysis process due to this heating. This is in particular significant in the application of 
sample containers in the head space gas-chromatography, since the identification 
together with the sample container is exposed to high temperatures, wherein the 
sensitivity of this analysis method is very high so that even the slightest impurification of 
the sample by the identification agent would be harmful. In addition, the sample 
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containers do no. need to be touched after a possible cleaning procedure ,n order to 
ap p,y an ,den<ifica,ion. thus further reducing the nsK o, an tmpurificalion of the sample 
container and therefore a contamination of the samples. 

The increased temperature of the sample container *hen applying the identification 
advantageous,, resuits in an "abrasion-resistant" identification, since me marKing agent 
burns into the surface of the sample container, which may for instance constst of glass, 
and therefore better adheres to the surface of the sample container Thus, the marKing 
agent may more favorabty bond wth the surface of the sample container, where.n the 
connection may be performed both chemicatly and physically (e.g. by means of 
adsorption, fusion or diffusion). 

Since the idenWication is applied during the final cooling phase of the sample container 
manufacture, the additional advantage results that the sample container must no. be 
heated for applying the identification in order to include the above-descnbed 
advantages of such an identification. This significantly reduces the costs of the 
«enffic*i=. method due to the reduced number of method steps and due to the savmg 
of energy. 

Since the identification is already performed at the manufacturer side, the possibility 
advantageously results to attach the identification in the form of continual ser.es 
numbers (encoded and/or not encoded) so that the sample containers can be clearly 
identified worldwide. Additionally, there is the advantageous possibility of mclud.ng 
information into the identification, such as the manufacturing date of the sample 
container, the materials used, the purpose, size etc. 

The identification is preferably applied at temperatures between 300'C and 6C0'C. 
which is why the sample containers identified in this manner are especially su.table for 
the head space gas-chromatography in which the sample containers are heated to up to 
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300-C This ensures, a, descnbed above, tha, the making agents do no, contaminate 
, he sample in the sample container during the analysis, e.g. by de-gass,ng. 

The identification of the sample container is preferably applied by means of an inK jet 
printing method of the Known in ki et printing technology, ,n which the s.ngle-colored or 
multi-lred identification is printed onto a surface ot the sample conta.ner by means 

of appropriate inks. 

Furthermore, specie, inKs can aiso be used which reveal the idenfificetion oniy by UV 
iH.mina.ion. wherein the fluorescent wavelength area of the inK may for instance be 
adapted to me spectral sensitivity of the read device. The application of the 
identification by means o, the inK ie, printing method has the advantage, besides te 
above-mentioned advantages, tha. the dimensional accuracy is not influenced by the 
iden,,fica,ion. Thus, sample containers identified in this manner a,so fulfil, the geometnc 
t0 ,erance demands for the use in head space gas chronograph, An ad ,t,onal 
advantage of the ink jet print technology results from the contact-less application of the 
identification, by which the sample containers do no, need ,o be further treated before 
and after the identification process. 

The identifier is preferably applied in theform of a bar code. e.g. annuity, onto a 
cylindrical port.on of ,he sample con,ainer. If ,he code is arranged in a manner that ,t ,s 
readable along the cylindrical axis, this code can reliably be read irrespective of the 
position angle of the sample container by a read device arranged perpendicular ,o the 
cyiindrical axis. The code may, however, also be arranged a, any other different angle 
to the cylindrical axis. 

The identification of the sample container advantageously comprises besides a code 
(e g a bar code) also numerals and texts, which may correspond to the encoded 
information of the identification. Thereby, the identification can advantageously be read 



3 OK?. : 999 1 6:05 ANW. AT?. GKSiSMUC u ^ 



personnel of the analysis device. 

The read device for reading .he identic, o, the sample container may consist of a 
h ode device e g a device for reading a bar code, i, may. however, also comprise 

1 be detected by scanners or video cameras and may be processed ,n a 

Zn *n methods, the encoding of the identification can be renounced and me 
dlcation can be applied directly onto the sampie container ,n theforrt , . — 
and/or letters. Furthermore, symbols (e.g. a company logo, can be applied together 
,he identification by the method according to the invention. 

The invention shad now be described by means of an embodiment and the enclosed 

drawings. 

Fig. 1 is a known identification method for sample containers, and 

Fig. 2 is an example of an identification method according to the invention with an 
application for the sample identification in an analysis device. 

F ^ t shows, as described above, a Known identification device for sampie cpnta-s. 
Fig 2 shows an example of an identification method according to the invention. T e 
sample containers 10 (in the special exampie consisting of glass, are provided I w,th an 
identification 12 already when producing the sample container (manufacture of glass 
10 a The sample container 10 may generally also consist of plastics, ceramics or metal, 
in the example shown, a bar code 12 is annularly applied by means of an encoding 
device 14 onto the glass sample container 10 around its cylindrical portion during its 
f,nal cooling phase so that this code is readable along the cylindrical axis. The bar code 
1 2 is for instance sprayed onto the container by ink in a contact-less manner via an ink 
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M pnnter The identification can, however, also be applied by means of mechan.ca 

al e , by scra.ching or grinding, or for ,ns.ance by means of laser beams or by 

ir de osL The optica, prope.es of ,He sample corner 10. sucMs he 

Jactive index or the refleCve ability as«ell as fhe materia, .h.ckness of .he sample 
l^enve.opernaybe.an.ula.edby.he.en^.onprocessinorder.o.nd.ca.e 

the information content of the identification. 

Tne user of the sample container may read and decode 1 3a .he identification by means 
of a read unit, as for instance a scanner, and provide the information of .he 
identification in a computer 13 and for instance assign it to an applica.ion-specfic 

teaches the anaiysis device 1 5. in which the sample is ana,y;ed. During .he an .s,s, 

, h e identified sample container 10 is also identified by a read unit by means of its 
tne laemmcvj " jth th ic j en tfjcation to 

identification, and the analysis date ,s transmitted (1 5b) along w,th . 
, h e computer 1 3. ,n the computer 13 the measured date can .hen be further proc ss 
„ consideration o, the identification. The encoding of glass sample corners for .he 
^ space gas-chromategraphy basic* consis.s of a compact (maximum of 30 mm 
Z) - J code (e.g. 2 from 5, which can be measured in ,he axia, direction o he 
sample con.a,ner, wherein for ins.ance black inK is sprayed on.o a deadened g ass 
surface of .he sample container. As an al.erna.ive, .he code can also be app e by a 
p IU ra,i,y of colors, for insfance by aLernatety spraying black and white ink on.o the glass 
surface of the sample container by .he aid of .he ink jet printing method. The 
temperature of .he sampte container is preferably approximately SOTO during the 
,den.,fica.ion. The above-described annular bar code is advantageously annuiarly 
readable by means o, a scanner or read unit, irrespective of .he position of .he sampie 
container to the read unit As an al.erna.ive .o the con,a=.-less op.ica, reading of he 
iden.,fica.ion. .his Unification, when applied corredy, can also be read by mechanica, 
scanning by means of read pens or i, may be performed by .he determination of the 
dieieclric or magnetic properties of the iden.ifica.ion of .he sample contemer. 
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in the embodiment shown, a preferably eight or nine-digit numeric bar code ,s used by 
which approximately hundred million or a billion of different identifications result. By th,s 
numeric code, the sample containers can be clearly identified worldwide at continual 

numeration. 

/ 
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The Drawings: 
Fig. 1: 

Verarbeitung: processing 
Codierung: encoding 
Codiereinrichtung: encoding means 
" Decodierung: decoding 
Instrument: instrument 

Fig. 2 

Beim Glashersteller: at the glass manufacturer 
Codierung: encoding 
Decodierung: decoding 
Verarbeitung: processing 
Decodierung: decoding 



